What is
effective
instruction?

Engaging learners with...

Brain-Compatible

Lesson Design

Brain-compatible lesson design
will provide answers to questions:

‘How do I differentiate lessons?
*How do I keep students engaged?

*How do I get them to remember
what I've taught?

*How can I get them to be more
reflective thinkers?

‘How can I get my squirrelly
students to pay attention?

Does “how” we teach RESEARCHI SAYS...

make a difference?
+*The most important factor affecting
student learning is the teacher;

*There is widespread variation in
effectiveness of teachers;

+Effective teachers are effective with
students at ALL achievement levels.

The average student who attends a “good instruction”
school will have a score that is 23 percentile points
higher than the average student who attends a “poor
instruction” school. (Hunter & Schmidt, 1990)
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Adjusting HOW we teach
is essential to reach
all learners.

Neurons that fire together, wire together

LTP Long Term Potentiation— the
process of connections in the brain
becoming more permanent (learning.)

The. more perimanent. the. connection,
the ‘grédter ‘the mylinedtion..

The second time a synapse fires, it
takes less neurotransmitter (nd so on.)

Our brains mylinate from back

to front and inside to outside
(according to how we survive.)

Environment Changes the Brain

Enriched environments

* increased cell weight

* increased branching of dendrites
* more synapses

Impoverished environments
e decrease in cell weight,

e possible loss of cells,

e diminished synapses

The brain is
composed of
over 100 billion
brain cells
(neurons) which
communicate at
junctures called
synapses.
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ACTION

POTENTIALL  CHONDRION BDNF—Brain-Derived Neurotrophic Factor

AXON

Neurotransmitters TESMINAL

BRI DI CrS ?‘.:z‘.”,”‘ While neurotransmitters carry out signaling,

or more of the different . . A .
neurotransmitters to send neUI"OTf'OPhIHS such as BDNF build and maintain

their message. Some cell circuitry—the infrastructure itself.
neurotransmitters are !

excitatory and enhance the

likelihood that a neuron will

stimulate anotherto “fre.” Ml h cet e o BDNF enhances growth of dendritic

Others are inhibitory and

lessen the likelihood of

NEUROTRANSMITTER
“firing.” .
- ION CHANNEL DENDRITE

THERE’S MORE

BDNF improves the function of
neurons, encourages growth, and
strengthens and protects them against
the natural process of cell death.

BDNF is an essential link between thought,
emotions, and movement—particularly seeming
to be important for long-term memories.  ratey, 2008

Exercise improves learning on
Three levels: Attention

Optimizing your mind-set to
improve alertness, attention, and
motivation

Preparing and encouraging Learning
nerve cells to bind to one
another, which is the cellular
basis for logging in new
information

Spurring the development of
new neurons from stem cells in
the hippocampus. Ratey, 2008

Boosting Recall

branches— in turn solidifying
connections of more synapses.

Brain activity is most enhanced

after running and other strenuous
exercise because physical exercise
invigorates existing brain cells and
stimulates the growth of new ones
especially in the hippocampus, the
brain area critical to learning and
memory formation.

(Jensen, 2000 citing Hogervorst, E; Reidel; Jeukendrup, Jolles, 1996)

The very last part of the
brain to be pruned ..is the
prefrontal cortex, home of
the so-called executive
functions —planning,
setting priorities,
organizing thoughts,
suppressing impulses,
weighing the
consequences of one's
actions.

Discover Magazine
May 2004
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Mirror Neurons

Neural connections are made via
mirror neurons when students

observe others: - ‘ i Meaning
*Modeling a think-aloud (connectionS)

+Outlining procedures to follow

*Interacting with others (empathy)

No connections....no Meaning Every encounter with

something new requires the

- brain to fit the new
The brain is information into an existing
continuously trying to 0N memory category, or

make sense out of the network of neurons.

world, attempting to
determine what is
meaningful in what it
experiences.

Effective instruction requires
teachers to... .
The importance of

*Find the experiences ConneCting new

students have had and

e e el s 'q content to prior
them or... knowledge cannot be

Create the experiences
with students
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Ways to tap into prior knowledge KWL(KEL)

> KWL

> A to Z Review
> Brainstorming
> Clustering

»Advanced Organizers

Ato Z Review
An example of

clustering science
vocabulary in the
Science SOL 3.2

eLever

ePulley

*Wheel and axle

eIncline plane

sFriction

eScrew

*Wedge
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*Force

Date:

eFulcrum

___individual partner Group.

Read the statements below and identify
whether you think they are true or false.
We remember facts better when ; What happens f“”s.r
teachers lecture about key content. (acrl'vafl',’g p,.l'o,. k”ow/edge)
. Dendrites grow all our lives. d h h I 1_ /
LA chemicql change occurs in our brain ) and w at appens as (C osure)
when we listen to music or sing. help s-ruden«rs make mea,””g ouunl-
. Teachers usually “tap prior knowledge” of i
students before beginning a lesson. k Of Wha'r IS 'l'augh‘l'
. Most of the questions teachers ask can
be categorized as “higher level.”

. Persistent stress affects students’
attitudes, but not their ability to learn
new information.




Primacy/Recency Effect

Research indicates that we remember what
happens first and last and tend to loose
what happens in the middle.

So what should teachers do?

Reduce the amount of time in
the middle by designing

lessons in shorter “chunks.”

What did
you learn
about the
Civil War?

The Merimac and
Monitor were
ironclad ships

Variables

Substitute unknown

Replacing, solving, expressing

What we don’t know

Equation
Always balances
Solving, equaling, operating
Both sides treated fairly

Solution

Using pictures
only, summarize
three key points
of today’s lesson.

Poetry can be used to
develop memory, high-
level thinking, and
synthesize content.
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Summarize today’s lesson

with a content Cinquain
3,2,1: write three things you
learned today; write 2

connections to your real life;
write 1 question for tomorrow.

Create a web of (#) key terms

that were discussed in class today.
Complete the “L” (Learned) in
the KWL as your exit ticket.

Volcanoes
Red hot
Erupting, spuming, flowing
Caldron of molten rock

Lava

Photosynthesis

Light, energy

Transporting, storing, turning

Carbon dioxide into sugars

Chlorophyll

A Cinguain
Break
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Occipital Lobe (Visual Cortex
Speaking of Novelty...

Visual
Memory Cues
Help Make
Connections

“Olson has tackled three van Gogh paintings,
including White House at Night, one of more
| = than 70 that van Gogh created in Auvers-sur-

| Oise in the weeks before he committed
i i J n suicide, on July 29, 1890. When Olson and
e re I I I e l I I e r L < several of his students traveled to the town,
. F

about 20 miles outside Paris, they discovered

that the house identified in most guidebooks as

. 3 2" . o o .
pictures before e D S e

direction. Once they found the right house—
Donald Olson, an after walking every street in town—it was
teXt l astrophysicist at Texas rellati\llel_y easy Lo ded\;lce from cel(;stialh
e calculations and weather reports that the star
° State Umve,rs“y solve§ in the White House painting was actually the
Iz NEIETERTSCIAM pianet Venus as it appeared above the house
and art using the tools of near sunset on June 16, 1890.”

astronomy: charts,
almanacs, and computers to

map ancient skies

Graphic Organizers
tap into the spatial
part of the brain.
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The bottom line
is we must be
intentional about
applications of
research on the
brain and learning.
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